Structural and sequence analysis of the human γD-crystallin amyloid fibril core using 2D IR spectroscopy, segmental 13C labeling, and mass spectrometry.
Identifying the sequence and structural content of residues that compose the core of amyloid fibrils is important because core regions likely control the process of fibril extension and provide potential drug targets. Human γD-crystallin is an eye lens protein that aggregates into amyloid fibrils under acidic conditions. In this manuscript, we use a pepsin enzymatic digest to isolate the core of the amyloid fibrils. The sequence of the core is identified with MALDI MS/MS and its structure is probed with 2D IR spectroscopy and (13)C isotope labeling. Mass spectrometry of the digest identifies residues 80-163 as the amyloid core, which spans most of the C-terminal domain, the linker, and a small portion of the N-terminal domain. From 2D IR spectroscopy of the digested fibrils, we learn that only the C-terminal domain contributes to the amyloid β-sheets while the N-terminal and linker residues are disordered. A comparison to the native crystal structure reveals that loops and α-helices in the native state must undergo conformational transitions to β-strands upon aggregation. These locations may be good drug binding targets. Besides providing new information about γD-crystallin, this study demonstrates the complementarity of mass spectrometry and 2D IR spectroscopy to obtain both sequence and structure information that neither technique provides individually, which will be especially useful for samples only available in microgram quantities.